Low versus high molecular weight poly(ethylene glycol)-induced states of stem bromelain at low pH: stabilization of molten globule and unfolded states.
The effect of low, medium, and high molecular weight poly(ethylene glycol) (e.g., PEG-400, -6000, and -20,000) on the structure of the acid unfolded state of unmodified stem bromelain (SB) obtained at pH 2.0 has been studied by various spectroscopic methods. The conformation of stem bromelain at pH 2.0 exhibits substantial loss of secondary structure and almost complete loss of native tertiary contacts and has been termed the acid unfolded state (A(U)). Addition of PEG-400 to A(U) led to an increase in the mean residue ellipticity (MRE) value at 222 nm, indicating formation of alpha-helical structure. On the other hand, PEG-6000 and 20,000 led to a decrease in the MRE value at 222 nm, indicating unfolding of the A(U) state. Interestingly, at 70% (w/v) PEG-400 and 40% (w/v) PEG-20,000, MRE values at 222 nm almost approach the native state at pH 7.0 and the unfolded state (6 M GnHCl) of stem bromelain, respectively. The probes for tertiary structure showed formation of nonnative tertiary contacts in the presence of 70% (w/v) PEG-400, while 40% (w/v) PEG-6000 and 20,000 were found to stabilize the unfolded state of SB. An increase in binding of 1-anilino 8-naphthalene sulfonic acid and a decrease in fractional accessibility of tryptophan residues (f(a)) compared to A(U) in the presence of 70% PEG-400 indicate that the PEG-400-induced state has a significant amount of exposed hydrophobic patches and is more compact than A(U). The results imply that the PEG-400-induced state has characteristics of molten globule, and higher molecular weight PEGs led to the unfolding of the A(U) state.